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THS SECTION TO BE COMPLETED BY INVENTORISI 



1 . Nam e of i nverti on: ( Limi t t o t en vords .) 

Antenna System for a Wireless Data Tablet 



2. DocifnentationDate: (Attach log sheets, drawings, etc., to support the earlier date you documented voir ideal 

13 January 1999; this is a resubmission of PT03283U. * "" BU yuir Iaea j 



3. Whom dd you first tell about your invention? Name: 



Kai Siwiak 



Date: 12/98 



4. Is this disclosure being submitted as a Design disclosure? Yes No X 

If Yes, please attach a completed PPG DESIGN PI SCLOSURE FORM along with t lis disclosure. 

5. What problem is solved by this invention? (Attach addti oral sheets if necessary.) 

See attached sheets. 



6. What is the closest known techndogy? (Attach additional sheets if necessary.) : ~~ "" 

D i v ersity antenna schemes. . 

*BSTteTS^ 



^WMt^thisl 

how it resdves the problems in a new or novel waynot accomplished bythe closest known technology note - If 
your invention doesnt accomplish something nev, or in a novel vay, then it is likely NOT p^entabTe~ 

The invention is a switchable antenna system for a wireless data tablet Multiple internal radiating elements are placed 
around the perimeter of the tablet, but only one is connected to the wireless transceiver at any given time. The choice of 
radiating elements is made by factors other than qualities of the RF communications link including, but not limited to 
coordination with the display orientation; detection (by capacitance, luminance, or other means) of hand location; and 
the tablet's orientation in space. Based on these indications, the radiating element least likely to be covered by the 
hands, and most likely to be away from the body, is selected, for best radiating efficiency. See attached sheets. 
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2. Has/lsWill this product beerYbangfbe offered for sale? Have products incorporating this invention been described 
quoted, or demonstrated to a customer? Have orders been accepted for the product? Exdain the circumstances.) ' 



3. If item 2is yes, when was/will thefirst offer for sale of a product incorpcratingthis invention(be) made? 



4. When is the estimated ship date? ^ 2co | 



5. When wasMll the first dsclosure outside of Motorola (be) made? ^zoa ( 



6. How will thexlisclosire be made (state title and date of publication, if any) and to whom? 
Co*, WtMJir iMe<Ji» 



7, Was anon-disclosire agreemenfsiyied? Yes Dale 



8. Engineering or Product Manager's Name (Type): Q|\4px ^ (J 



No^_ 



Phone: 



Signature of Engineering or 
Product Manager 
(or higher): 



I attest to the 



of the above inf orntati on. 
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MOTOROLA CONFIDENTIAL PROPRIETAKY 
5. What problem is solved by this invention? 

Wireless Information Tablets, such as the wireless web browsers WebPAD (http://www.cyrix.coBn/html/emerg- 
ing/webpad/wp_bkgrd.htm ), WebMan (http://www.anigma.com/webman.html ), and Qubit (http:// 
www.qubit.net), and the wireless electronic book under development by Nokia and SoftBook Press (http:// 
www.softbookpress.com/softbook_sys/softbook.html), may be used in multiple orientations relative to the 
body. The tablet may be oriented in the so-called landscape format (short display side vertical), as one might 
do while web browsing or viewing slides, and then rotated to the so-called portrait format (long display side 
vertical), as one might do while reading email or an electronic book. For maximum reading flexibility, the non- 
wireless Rocket eBook electronic book from NuvoMedia allows the user to rotate the image in steps of ninety 
degrees so that, for example, the same side of the tablet may be held in either hand while reading (http:// 
www.rocket-ebook.com/Products/Tour/index.html). Since antenna performance is greatly dependent on the 
antenna's physical relationship with the body, achieving consistent antenna performance under these conditions 
is difficult: No matter where the antenna is placed, it may end up under the user's hands, or pressed against the 
body, resulting in poor antenna performance. 

One conventional approach to this problem is the use of antenna diversity - choosing the best signal, or combi- 
nation of signals, received from multiple antennas. One of the difficulties with this approach in portable prod- 
ucts, getting enough space inside the product for the extra antennas, is less of a concern with wireless 
information tablets, due to their relatively large size. However, diversity also requires additional power for the 
duplicate receiver signal paths required, and this is very difficult to supply without significantly affecting prod- 

must be performed on the signal from each antenna, and the question of how to choose the proper transmit 
antenna. For these reasons antenna diversity is not a promising solution to this problem.: 

One is thus forced to accept either a reduction in wireless performance for some orientation^ or -the elimination 
of a feature users have come to expect - the ability to orient the tablet in the most economically pleasing way 
at any time. 

What is desired is an antenna system that allows the user to orient the tablet relative to the tod^^ ^ way 
desired, with consistent radiation performance. v ; 

7. What is the invention? V V^C" 
The invention is an antenna system consisting of multiple internal antennas, widely separated in the tablet (Fig. 
1), and an RF switch connecting the antennas to the wireless transceiver and controlled by a signal from the 
tablet controller. 

Antenna 1 



Antenna 4 




— 1 Antenna 2 



Antenna 3 



Fig. 1: . Location of ■ 
antennas in disclosed 
invention; 
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MOT .OLA CONFIDENTIAL PROPRIETY / 



The tablet controller controls antenna switching based on factors other than qualities of the JIF 
communications link, such as coordination with the display orientation (controlled by the user, 
either directly by special command [as in the Rocket eBook] or indirectly by the type of material 
displayed [web pages or text]); detection (by capacitance, luminance, or other means) of hand 
location; or the tablet's orientation in space (determined by mercury switches, for example). 

A block diagram of the disclosed invention is shown in Fig. 6. The operation of the disclosed 
invention is as follows: 

If the tablet coordinates antenna selection based on display orientation, the antenna at the top of 
the display is chosen, that being the antenna most likely to be free of the hands and away from the 
body. 
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MOTOROLA CONFIDENTIAL PROPRIETARY 



If the tablet coordinates antenna selection based on hand detection, hand sensors (e.g., dkpacitive 
sensors or phototransistors) are placed near each antenna. The antenna with the sensor indicating 
the least obstruction (the lowest capacitance or the most light, relative to the other sensors 'in the 
tablet) is then chosen by the controller. An amount of hysteresis would, of course, be needed to 
control undesired switching between two antennas with similar sensor values. 

If the tablet coordinates antenna selection based on the tablet's orientation in space, a gravity-sen- 
sitive detector (e.g., a set of mercury switches) is employed to determine the location of "up" and 
"down". The highest antenna (the one closest to "up") is then chosen. An amount of hysteresis 
would, of course, be needed to control unnecessary switching between two antennas in certain 
orientations (e.g., when the tablet is lying flat on a table). 

The controller may, of course, combine methods. For example, it may use the display orientation 
method to make a decision if the spatial orientation method provides indeterminate results (e g., 
when the tablet is lying flat on a table). 

The user may, through a "preferences" entry, modify the above antenna selection criteria to cover i 
special circumstances; For example, the user may wish to modify the hand detection algorithm 
under unusual lighting conditions, if the phototransistor method of hand detection is used. \ v - 
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